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Shteyns, K. A. 


The distribution of comets of Jupiter's Family. 
(Raspredeleniye komet gruppy yupitera). 


Astronomicheskii Zhurnal, 1957, Vol.34, No.1, pp-86-96 (USSR). 


The existence of short-period coments, the aphelions of 
which are situated near Jupiter's orbit, shows the latter 
planet plays an important part in the origin of these, and 
perhaps also of other short-period comets. The researches 
of a number of workers (ref.1) have shown that some properties 
of the comets of Jupiter's family suggest that these comets 
originated in a number of long-period comets as a consequence 
of capture by Jupiter. The problem is discussed in refs.(1) - 


(3). 

In the present paper the distribution of comets of 
Jupiter's family is studied, taking into account the 
distribution of orbits of perenee sc comets, the life-time of 
short—-period comets, and the probability of discovery of short 
period comets. The problem is regarded as "plane" in the first 

art of the paper. The three dimensional problem is taken up 
tin less detail in the second part). 


It is assumed that a stationary swarm of parabolic comets 
rotates about the Sun (Refs. (3) and (4) ). The perturbation 
due to Jupiter has the effect of turning the parabolic comets 
of the swarm into short-period comets. It is considered that 
Jupiter moves round the Sun in a circle of radius Ry and 
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The distribution of comets of Jupiter's Family. (Cont. ) 
possesses 4 sphere of influence of radius which is such that 
g /R, = 0.06. : 

Using a generally accepted method, a two dimensional 
formula for the distribution of semi-major axes and parameters 
of the orbits of the comets captured by Jupiter, 15 derived. 

It is supposed that the probability of discovery of short and 
long period comets is the same, as determined empirically. 
Observations show that the distribution of perihelions of 
long-period comets is proportional to the distance of the 
perihelions from the sun. 

The influence of the disintegration of comets is investi- 
gated following the work of § V. Orlov (6) and B. Yu. Levin (7), 
and the gravitational hypothesis. Tre results are in a good 
agreement with observations. The almost complete absence of 
short-period comets with retrograde motions is a result of the 
fact that these comets, in most cases, have small perihelion 
distances and disintegrate rapidly, or in a lesser degree that 
they are transformed from a comparatively small number of long- 
period comets, which have small perihelion distances. 

E figures, 3 tables. Nine references, eight of which are 
ussian. 


Astronomical Observatory of the 
Latvian State University. Recd. July 19, 1956. 
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TITLE: 
On One Case of Application of Matrices to Celestial Mechanics 
PERIODICAL: 
L: Uch, zap, Latv, un-t, 1959, Vol.°28, pp. 141 - 143 (Latvian summary) 


TEXT: The authors der 
ive equations for 
to the E t conversion of Euler 
tion acts using mriceachethonianes” Green seek fhe Anatantaneous votes 
tan casas ow ee Oppolzer equations are obtained as & particu- 
-G) sin 6,4 y,/at p/at re 


Cd 9, /dt 7 r(-9) q/at, 
a/at| 0 
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On One Case of Application of Matrices to Celestial Mechanics e 


where Wis angular velocity of Earth's rotation, ¥, is lunar-solar precession, 6) 
is nutation, Yis angle of intrinsic rotation in Oppolzer sense, 


cosy - sin ¥ 0 
Peo y) _ sin Y cos ¥ c¢) 


ie) 0 1 


N, Yakhontova 


Translator's note; This is the full translation of the original Russian abstract, 
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limiting criterion for the capture of comets [with summa 
ry in 
English], Astron, zhur, 35 no.1:159-160 Ja-F 158, (IRA 11:3) 


1. Astronomicheskaya observatoriya Latviysk 
See ya yskogo gosudarstvennogo uni- 


(Comets--Orbits) 
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Shteyns,K.A. SOV/33-36-3-18/29 
The Distribution of the Jovian Group of Comets 
Astronomicheskiy zhurnal,1959,Vol 36,Nr 3,pp 512-523 (USSR) 


At first it is stated thet the method for the determination of 
the distribution of the Jovian group of comets used by H.Newton 
{Ref 1_/ as well as the method of V.G.Fesenkov [ Ref 3 7 yield 
insufficient results. Then the problem of distribution is treated 
anew, where the following factors are considered: distribution of 
the orbits of parabolic comets, the life-time of short-period 
comets, the probability of detection of short-period comets. For 
long-period comets it is assumed that the poles of the orbits, 
the ascending nodes, and the distances of the perihelions to the 
ascending nodes are distributed uniformly on the celestial 
sphere, while the perihelions in the space are distributed 
uniformly. The calculations carried out under these assumptions 
show a good agreement with the observations (independent of the 
fact whether the variant of H.Newton or that of Fesenkov is 
taken). In both cases there result: a) diminution of the number 
of comets for an increasing semiaxis a, b) concentration of the 
comets for a maximal Yp for a=const, c) absence of comets with a 
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The Distribution of the Jovian Group of Comets SOV/33-36-3-18/29 
retrograd motion and concentration of almost all comets in 


0°: 4<25° (1 - inclination of the orbit plane). The author 


mentions 8.V.Orlov. 
There are 4 figures, 1 table, and 6 references, 4 of which are 
Soviet, 1 English, and {| French. 


ASSOCIATION: Astronomicheskaya observatoriya Latviyskogo gos. universiteta 
(astronomical Observatory of the Latvian State University) 


SUBMITTED: July 17, 1958 
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SHTEYNS, -KsA ; RIYEKSTYN'SH, E. Ya. 


Part 1. Astron.zhur. 37 100621061-1067 N-D 


Diffusion of comets. (MIRA 13:12) 


160. 


1. Astronomicheskaya observatoriya Latviyskogo gosudarstvennogo 


niversiteta. 
- (Comets) 
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AOG1/A101 
AUTHOR: Snteyns, K, A. 
TITLE: Cn basic problems in the theory of comet capture 


PERIODICAL: Referativnyy znucnal, Astronomiya i Geodeziya, no. 3, 1962, 9, 
abstract 3A@0 ("Uch. zap. Latv. un-t", 1960, v. 38, 69-84, Latvian 
and English summaries) 


TEXT: ? Tt is a surveying report read in Tartu at the seminar on comets on 
July 4-6, 1960. The studies are described dealing with capture of comets by 
Jupiter and transforming their parabolic orbits into short-periodic ones, It is 
noted that, when considering the process of spread of comets over inverse semi- 
major axes al the rapid disintegration of long-periodic comets should be 

taken into account. Then in the enlarged group of Jovian comets must be 20 times 
as many comets as was found by A. Woerkom without disintegration taken into 
account, and the capture theory predicts addition of 3 comets in 100 years in 
agreement with the observed disintegration of comets, In conclusion, non- 
observability of nyperbolic comets is explained, There are 16 references. 

V, Safronov 


\\ 


[Abstracter's note: Complete translation] 
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AUTHORS : snteyns, K. A., Pudane, mM. P. 
TITLE: Determining the average change in the inverse magnitude of major 


seml-axis of a comet orbit due to perturbations by planets 


PERIODICAL: Referativnyy zhurnal, Astronomly@ 4 GeodeziyA: MO: 8, 1962, 9, 
abstract gago ("Uch. zap. Latv. un-t", 1961, Y- yi, 103 - 106, : 
Latvian summary : 


TEXT: In the sheory of aiffusion of almost parabolic comets, the magnitude 
of the following quantity should be known: . 


Siete *Fplf)bedd™ 4 eh | iw 


ynere P (Sya8 is probability of changing of the major semi-axis inverse mag~ \ 
nitude, due +o planetary perturbations, by 4 magnitude hneing within the Limits 
from & to + ad _ Various authors nave calculated planetary perturbations 4n the: 
range V (-180°; 4180°) for 16 comets. The results of these calculations corrobore- . 


card 1/2 Seen she: wate ; ae 


APPR 
OVED FOR RELEASE: 07/13/2001 


CIA- 
RDP86-00513R001550020019-8" 


ZBPEROVED ron pcadneth iis ees PP sniaiehcet ik chad ap te 8 


SHTEYNS, KoA. [Steins, K.]; STUKE, S.Ya. 
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1. Astronomicheskaya observatoriya Latviyakogo gosudarstvennogo 
universiteta. 


(Comets ) 
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SHTEYNS, K.A., doktor fiziko-matem.nauk 


Let us travel with a comet. Zem.i vsel. 1 no.5:17-22 5-0 
165. 


(MIRA 18:11) 
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SOURCE CODE: UR/0197/66/000/007 /0034/0038 
AUTHOR: Shteyns, K. A, :--Steins, K, ; Zal'kalne, I, E,--Zalkalne, 1.3 oe . 


: Kaulinya,-Z._ P. --Kaulina, Z. 
LGU im, P. Stuchko (Astronomicheskay — | 


ORG: Astronomical Observatory, 


observatoriya LGU) - 


i \ an « 
TITLE: Chart for modeling the star movement in the environs of the sun 


SOURCE: AN LatSSR. Izvestiya, no. 7, 1966, 34-38 
TOPIC TAGS: star chart, conditional star, vector, relative velocity, astronomic . 
time, parameter, Monte Carlo method, star movement fs 


ABSTRACT: A system has been designed to simulate star movement, The stars Py 
are uniformly distributed over the surface of a sphere and move at equal time - 
intervals and at equal rates inward into the sphere. The vectors of relative 
velocities are uniformly distributed in all directions. It is shown that the basic, 
properties of the chart have already been obtained by the Monte-Carlo method for 
950 conditional stars. Formulas are evloved for the intensity and density of the = 
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stream of stars; they are in good agreement with veivalatiatie by the Monte-Carlo -: 
method for the proposed chart. .The parameters of the chart were determined in. 
accordance with the catalog of stars nearest to the Sun,. Orig. art. has: 1 figur 
5 formulas, and 1 table. [Based on authors' abstract] —.. [NT] 


SUB CODE: 03/ SUBM DATE: 10Jan66/ ORIG REF: 001/ ‘OTH REF: 003/ 
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BRODSKIY, M.S., inzh.; SHTEYNSAPIR, Yu.5., elektromekhanik 


Changes in the circuit for the witching in of route indicators. 
Avtom.telem. i sviaz' 3 no.12:28-29 D '59. 
i (MIRA 13:4) 


1. Leningrad—Baltiyslsya distantsiya signalizatsii i svyazi 
Oktyabr'sakoy dorogi. 
(Railroad s~~S ignal ing) 
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SHTEYNSHLEYGER, S. 
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The circulation of money in extended socialist production. 
Vop.ekon. no.9:101-116 S '56, (MLRA 9:10) 
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Some problems in issuing credits to well-managed enterprises. 
Den.i red. 14 no.5:28-32 My '56. (MERA 9:8) 
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(Money ) 
(Atlas, ZV.) 
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Economic nature of direct hank credit and several problens of 
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SHTEYNSHLEYGER, S.; SVERDLIK, Sh. 


Ways to increase bank control over inefficient enterprises. 


i e 0521320 163, (MIRA 16:5) 
seer pee on) oe (Industrial management) 
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[Finance and credit in the U.S.S.R.] Finansy i kredit SSSR. 
Moskva, Izd-vo "Finansy," 1964. 447 p. (MIRA 17:3) 
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ion 


States that for those positions of the plunger 


of the wave H, in use coincides with the natural 
frequency of the suppressed type of wave, a marked. 


at a distance from these positions, the rescnance 


= ‘  39/49T29. 


USSR/ Electricity (Contd) 


of the suppressed type is practically unnoticeable. 
Gives results of study of the reasons for this 
phenomena, Submitted by Acad M. A. Leontovich, 

18 Feb 49. 
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adjusting the resonator where the natural frequency © 


drop is observed in quality of resonator, although. ~ 
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PHASE I BOOK EXPLOITATION 591 


Shteynshleyger, Vol'f Bentsionovich 
capa Acne Seats See 


Yavleniya vzaimodeystviya voln v elektromagnitnykh rezonatorakh (Phenomena of 
Wave Interaction in Electromagnetic Resonators) Moscow, Oborongiz, 1955. 
111 p. Number of copies printed not given. 


Reviewers: Neyman, M. S., Doctor of Technical Sciences, Professor, and 
Katsenelenbaym, B. Z., Candidate of Technical Sciences; Ed.: Lokshina, T.A.; 
Tech, Ed.: Zydakin, I.M.; Managing Ed.: Latynin, Ye. V. 


PURPOSE: This monograph is addressed to those interested in the problem of the 
effect of undesirable, spurious oscillations on resonator tuning and operation. 


COVERAGE: This monograph is concerned with the design and operation of round 
cylindrical electromagnetic resonators operating on Hou mode oscillations. It 
is pointed out that this type resonator has found wide application in high- 
frequency radio measuring technique owing to the fact that the Ho. mode waves 
have a number of advantages over other types of waves, However, other types 
of waves can resonate in these resonators and cause interference, 

Car 7 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020019-8" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020019-8 
ie LAL ee eslee lel RC SER ey Este a Sie eee Se SURGES Mers Pe Ace LEDER CUS PE EAP Te een nes TRette a fe ‘ 


Phencmena of Wave Interaction in Electromagnetic Resonators 591 


The present work attempts to clarify such phenomena and to find ways of 
correcting them, which, according to the author, has not been done before. 
The author advances a theory which proposes to give an approximate explana- 
tion of the parasitic phenomena observed. Experience and experiments which 
have contributed to the development of the theory are discussed. The basic 
data as presented in this book were obtained by the author in 1948-1949 and 
have been borrowed from his work on the subject published in 1949. The 
author A.A, Pistolkors,thanks Corresponding Member, AN SSSR for his criti- 
cism of individual sections of the book, and M. L. Levin, Doctor of Physics 
and Mathematics, Professor M. S. Neyman and B, Z, Katsenelenbaum, Candidate 
of Technical Sciences, for their suggestions. There are 10 Soviet sources 
(including 3 translations), and 2 English. 


TABLE OF 
CUNTENTS : 
Preface 3 
Introduction 5 
Ch. I. Fields in Ideal and in Real Resonators 12 
1. Equations for fields in a resonator 12 
2, Envelope deformation and coupling between wave modes 22 
3, Element for coupling to external networks and 
intermode coupling 2 
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AUTHORS :Shteynshleyger, V. B., Zonnenshtral', G. A, 


TITLE: The Fluctuation of Signals Produced by a Pield of Random 
Reflectors in the Case of Moving Radar (Fluktuatsii 
signala ot mnozhestva sluchaynykh otrazhateley dlya 
dvizhushchegosya lokatora) 


PERIODICAL: Radiotekhnika i elektronika, 195d, Vol III, Nr 7, 
pp 9238-932 (USSR) 


ABSTRACT: One of the causes of random noise in moving radar is 
due to the fact that the frequency of the signal received 
py the system from an elementary volume of the reflecting 
field differs from the frequency of the transmitted signal 
by the amount of the Doppler shift; this is equal to 
Steos B , where W is the velocity of the radar, A is 
the wavelength, and B is the angle between the radius 
vector of the elementary volume of the field and the vec- 
tor W . For the purpose of analysis it is assumed that 
8 is the relative azimuthal angle of the elementary vol- 
ume (see the figure on p 929). In practice, the spectrum 
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Die F.iuctuation’of Signals Produced by a Field of Random Reflectors 


in the: Case of Moving Radar 
of the reflected Signal, received by the system, can be 
assumed to have a white noise structure, whose frequency 
characteristic ig determined by the Square of the direct-— 
ional pattern of the antenna, The envelope of the video 
pulses (from a Siven distance) at the output of the detector 
can be expressed by: 


Ust, +U,(t) , (1) 


where Uy is a DC component and Uy is the fluctuating 


voltage, The envelose at the output of the averaging cir- 
cuit is expressed by Eq.(2) so that its; mean Square value 

is given by Eq.(3).° This can also be written as Eq.(5), in 
which (T) is the correlation function; fT is the repeti- 
tion frequency of the radar pulses, The correlation function 
of the system at the input to the detector is expressed by 
Eq.(6), where w, is the average carrier frequency and pr 


is a slowly changing function of T ro ocan be expressed 


either by Eq.(7) or Eq.(9) if the radio-frequency part of 
“18 System has a rectangular or Gaussian Characteristic 
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Tse Fluctuation of Signals Produced by a Field of Random Reflectors 
on the Case of Moving Radar 
~ospectively; Fon (JS the bandwidth of the Gaussian charac- 
ieristic at0.5 the maximum value while, in Eq.(7), af 
denotes the bandwidth of the rectangular filter, If the 
sacar is fitted with a square detector the correleation 
function p(t) is given by Eq.(15) and the mean Square 
fluctuation by Eq.(16), where Af is defined by Eq.(13); Dp 
in Eq.(13) denotes the horizontal averture of the antenna, 
On tie other hand, the mear. square output at the detector 
of the radar with a Gaussian characteristic is expressed by 
y.(17). Acproximately, Eqs.(15) and (17) can be written as 
#as.(18) and (19) respectively. For a linear detector, ina 
syst2m whose bandwidth is comparatively narrow, the ratio 
between the mean square fluctuation voltage and the mean 
Square voltage at the output of the detector is expressed 
by Eg.(23). On the basis of the above analysis it is con- 
cluded that the degree of correlation between the amplitudes 
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Tue Fluctuation of Signals Produced by a Field of Randon Reflectors 
in tl.e Case of Moving Radar 


of the pulse signal received from the reflecting field dur- 
ing various repetition periods decreases with increasing 
velocity of the radar and this leads to a reduction in the 
suppressibility of the noise, The paper contains 1 figure 
and 2 Soviet references, 


SUBMITTED: March 8, 1957. 


1. Radar signals--Analysis 2. Radar reflectors--Performance 
3. Radar antennas~-Analysis 4. Mathematics 
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KERZHENTSEVA, N.P., nauchnyy sotrudnik {translator]; ISAYENKO, Yu.M., 
neuchnyy sotrudnik [translator]; MERIAKRI, ¥.V., nauchnyy sotrudnik 


{translator]; SHTSYHSHLEYGER, V.B., kand,tekhn.nauk, red.; DANILOV, 
N.A., red.; I0 A, N.A., tekhn.red. 

{Low-loss wave guide transmission lines; collection of articles 
translated from the English] Volnovodnye linii peredachi s malymi 
poteriami; sbornik statei. Moskva, Izd-vo inostr.lit-ry, 1960. 

478 p. (MIRA 13:6) 

1. Institut radiotekhniki i elektroniki Akademii nauk SSSR (for 


Kerzhentseva, Isayenko, Meriakri). 
(Wave guides) (Microwaves) 
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AUTHORS: _Shteynsh. _V.B., and Misezonikeys G8 


TITLE: Wave Propagation” in Ele 


etric Networks Containing Negative 
Resistance, in Application to Travelling Wave Quantum- 
Mechanical Amplifiers 
PERIODICAL: Radioteknnika 1 elektronika, 1960, Vol 5; Nr 6, 

pp 962-968 (USSR) 


ABSTRACT: This paper was presented in June 1999 to the A.S. Popov 


Society. 
Quantum-mechanical ( 


introduction 


section of t 
analyses such systems fan equivs. 


The present article 
lent filter 
i cn section. 


network wi 
It is shown th 

matehed only at a single 
Assuming @ reciprocal sys 

growing waves may occur both in the passband of 
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AUTHOR: Shteynshlayger, V. B. 
acticin i daar etied aa 


TITLE: Quantum Paramagnetic Superhigh-Frequency Amplifiers. Part I 


PERIODICAL: Elektrosvyaz', 1960, No. 12, pp. 38-44 


TEXT: The object of this article (or rather of the first part of it) 
ig to acquaint the reader with the general theory underlying the operation 
of quantum paramagnetic amplifiers (maser amplifiers). In the introduction 
to the article, the very principle ef such amplifiers is briefly explained, 
the well-kncwn formula JE = hf (1) is given, and it is pointed out why the 
noise level is so low at radicfrequencies in these amplifiers. In the first 
shapter of the article, quantum transitions of paramagnetic particles to a 
higher cr to a lower energy level under the effect of an external magnetic 
field are briefly explained. The definition of the Bohr magneton is given. 
The fact that solid-state paramagnetic crystats (and in particular ruby 
crystals) are used in paramagnetic amplifiers is specified. The effect of 
the electric field of the crystal lattice is mentioned. A diagram of the 
energy levels in the case cf the paramagnetic ruby erystal is reproduced. 
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Quantum Paramagnetic Superhigh-Frequency Amplifiers. Part I 


In the second chapter (beginning with the explanation of the Boltzmann law), 
the author investigates the resonance absorption of HF-~energy (paramagnetic 
resonance absorption). The third chapter of the article contains the ex~ 
planation cf the principle cf quantum amplification. The amplification me- 
thed proposed by Basov and Prokhorov (Zh. E. T. F., vol. 28, No. 2, 1955) 
and by Bloemtergen (Phys. Review, vol. 104, No. 2, 1956) - the so-called 
"three-level method". where a strong auxiliary oscillation (at the frequen- 
sy correspending to the quantum transition betwenn levels 1 and 3) is re- 
sorted to ~ is described, and the principal formulae used in this method are 
reproduced, The interaction of the electromagnetic field and of the para- 
magnetic substance can be obtained by placing this substance either into an 
electromagnetic resonator or into a waveguide, in which fields of the signal 
frequency and of the auxiliary cscillation frequency exist. Both the reso- 
nator~type and the waveguide-type paramagnetic amplifiers will be described 
in Part II of this article, There are 5 figures and 2 references, 1 Soviet 
and 1 non~Soviet. 


SUBMITTED: June 30, 1960 
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[Quantum paramagnetic amplifiers] Kvantovy 


sbornik statei, Moskva, Izdevo inostr, © paramagnitnye usiliteli; 


lit-ry, 1961. 287 p, 
(MIRA 14:12) 


(Paramagnetic amplifiers) 
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AUTHOR: Shteynshleyger, Vv. B. 
TITLE: Quantum paramagnetic superhigh-frequency amplifiers. Part II 
PERIODICAL: Elektrosvyaz', no. 1, 1961, 40 - 49 


TEXT: This is the second part of an article, the first part of which 
appeared in "Elektrosvyaz'" No. 12, 1960. The general principle having been 
analyzed in the first part, a description is now given of several types of 
quantum paramagnetic amplifiers, and their noise feature is investigated. Quan- 
tum paramagnetic amplifier of the resonator type: The general layout of the 
electromagnetic resonator is described, and the location of the principal *tompo- 
nents is indicated. (In amplifiers of this type, the paramagnetic crystal is 
placed within the resonator, close to a wall, where the intensity of the magnetic 
lines of force is the greatest.) The equivalent circuit of the resonator is ana- 
lyzed, and formulae are derived giving: 1) the negative "magnetic decrement" 

(dy) » characterizing the efficiency of the energy-radiating paramagnetic material; 
2) the power amplification factor at resonance (G), and 3) the pass-band of the 
amplifier (Af). The efficiency of the paramagnetic material increases when its 
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absolute temperature decreases; this is the main reason for applying liquid he- 
lium temperature in paramagnetic.amplifiers. The resonator can be connected 
either as a two-pole or as a four-pole network: in the former case, a "ferrite 
circulator" is used to separate the two waves propagating along the same line. 
Some constructional details are given regarding the resonator and its container. 
Quantum para magnetic amplifier of the waveguide-type: (with traveling wave). 
This amplifier-type has been designed in order to increase the band-width. The 
paramagnetic material is Placed, in this amplifier, along the waveguide followed 
by the signal wave, Since it is practically impossible to obtain the waveguide 
length required in this case,sslowing-down wave~guide systems are used. As in 
the case of the resonator-type amplifier, formulae are derived for the power-~ 
~amplifiecation factor (G) and for the passband ( Af), which proves much wider 
than in the resonator-type amplifier (several times 10 Mc instead of several 
times 1 Mc), the amplification stability being likewise gBreater. Formulae are 
also given for the Power emitted by the paramagnetic material and for the power 
of the wave propagating along the waveguide. A system to prevent the amplifier 
from oscillating is described. Noises in quantum amplifiers: In the estimation 
of the noise feature of low-noise amplifiers, it is convenient to resort to the 
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so-called noise-temperature, which is related to the noise factor F by the ex- 


pression a eres = (F - 1)Tp, where TM is the standard absolute temperature equal 


to 200°K. General formulae are established in the last chapter of the article, 
giving the noise-temperature in the cases of both the waveguide-type and the reso- 
nator-type amplifiers. In these formulae, the two terms of the sum represent, re- 
spectively, noises due to the spontaneous radiation of particles which are at the 
higher of the two energy levels forming the quantum transition at signal frequency 
and noises due to the thermal radiation of the energy-absorbing component parts of 
the amplifier. A similar formula is given also for the whole receiver, inclusive 
of the quantum amplifier preceding it. For the estimation of total noises in the 
system (antenna included), it is necessary to add to this formula a term represent- 
ing tne external noises picked up by the antenna. There are 5 figures and 10 re- 
ferences: 2 Soviet-bloc and 8 non-Soviet-bloc. The four most recent references to 
English language publications read as follows: Giordmaine, Alsop, Mayer, Townes. 
"a maser amplifier for Radio Astrmomy at X-Band". Proc. IRE, v. #7, No. 6, 1959; 
Maiman. "Maser behavior: temperature and concentration effect". Journal Appl. 
Physics, v. 31., No. 1, 1960; Maiman, Brown, Ruby maser amplifier extends range 
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Card 4/} 


im 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001550020019-8 


22209 
S8/106/61/000/001/005/008 
A055/A033 


V. 1960; Senf, "Ma- 
2 aug.,; 1960. 


CIA-RDP86-00513R001550020019-8" 


19-8 


2 sist SG Rs net eT Pat iS 
wowed Ly 


"APPROVED FOR RELEASE: 07/13/200 CIA-RDP86-00513R0015500200 


RSE 


8/109/61/006/009/013/013 
Ff. +22 ASS n5¢,163) Dér1/0302 


AUTHOR: Misezhnikov, G.S., and Shteynshleyger, V.B. 


PTTL Theory of a travelling wave quantum paramagnetic 
amplifier 


FNPRIODICAL: Radiotekhnika i elektronika, ve. 6, no. 9, 1961, 
L545° = 1553 


ri 


: In the present article, the authors present an electrodyna~ 
© method of analyzing a waveguide post~comb slow system for 2 

id state travelling wave amplifier. This method is stated to be 
of disadvantages of the modified transmission line method: 
her it permits a solution to be obtained with any required de- 
f accuracy. It is assumed that the space above and below the 
S completely fiiled with a homogeneous dielectric which makes 
sible to treat the system as empty, because complete filling 
S in a simple change of dimensions. The dispersion equaticn 
rived from consideration of a slow system represented in "iz 
Ae wave propagates in the z direction in the plane y = 0. It. 
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is assumed that the periodicity of the system L is small compara? 
with the wavelength A in the system. This permits analysis of “i 
fieid in terms of the basic space harmonic only and consideratisr 
of the comb structure as an anistropic ideally conducting plane :- 
the x-direction (along the posts) and a non-conducting plane in --~ 
transverse direction. With the boundary conditions 


Ey /y=0 = 0 | (2) 


Hy /y=+0 % Hy. /y=-0 (2) 


ana with those at the waveguide walls, the components of the els«- 
tric and magnetic fields can be obtained from the expressions : 
tne electric U and magnetic V Hertz functions 


Bes (p ae aM), i 
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Theory of a travelling wave ... D201/D302-— 
Wen 1,6 
He =~ iV (Be — EE), 
“a : e av ou : 
Hy=—iV (8G +e QZ), (4) 


= Y (8 —ByV, | 


, 


where € and p are the dielectric ard magnetic permittivity of the 
medium; k — phase constant of the wave in free spaces; BP — phase 
constant of the wave in the medium. Functions U and V satisfy the 
wave equations 


AU + k*U = 0, 
AV + k@v = 0. 


Considering regions I and II as shown in Fig. 1 the solution for U 
and V is obtained for partial waves which satisfies the boundary 
conditions and that of Ete = 0 at the waveguide walls and for y>0 


Xx 


(5) 
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Ay /y= G.* O;. (2a) 
sibetineting into 28) the expressions for ue and Vy 


3 (BYm1Vmi — Hin Um) sh fimz = 0 


is obtained and after integration 


Card 4/11 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020019-8" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001550020019-8 


SES ETE SS SN EL Gee EES Rete ’ 
st i Seat ety Sete BED LN Se ap Ee, eS Kh Se e : 


BAGO rn gh WEEE RT Th : ! 
rea rig SRT aR rene EE 7 ets URES FATT PS Be 


28530 
ts) 
Theory of a travelling wave ... Foon ey y000/009/013/018 
> (BY mY mt — kom Um) (ch Tmt — 1) =0. (8) 
mal 


In region II the electric and magnetic fields 
can be repres 

@ superimposition of TE and TM modes satisfying the ioundety eae 

ditions at the waveguide walls: E. = 0 for y = +b; B =0 for x = 

= as E, = 0 for y = + b and x = a or : 

o oe N 

Uy= » Une Sl Ying (a— zx) COS Ongy, (9) 


m=1 


Leo) 
es 2 Vn Ch ma (a — 2) sin Omay, 


Pon —_———— ‘ 
wher = - ; = e é ar 
@ 5 (2m 1) x/2b; Tmo = Ver —-ko-~ Got Uy» and Vino are 


the unknown amplitudes of partial waves in the re 
u : i gion II. A syst 
of linear homogeneous equations is obtained which has a non-trivial 
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solution when its determinant is zero, i. ee 


a. bu... dy, 0...0 “ee 


Ded dices te : (17) 


ayn = COS kh\ch B (b — y) cos aarydy — Ank sin kh 
0 % 
. bn = Barri Sh Yr + Snr + ch ta 
fb 
Cy = k cos kh {sh B (b — y) sin anyydy + Cysin kh; 
° 0 


where 


dnp = Dry 8B Yosh + One Sto Cb Yeah 
Card 6/11 Lhe = Bra (ch tah — 1); @e = han (ch tr, — 4). 4 
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The dispersion Eq. (17) permits dependence of B on k to be found 
with any degree of accuracy, for given goemetrical dimensions of 
the system. The solution in zero approximation, which can be physi- 
cally interpreted, may be found considering the field of the TEM 
wave in region I. Putting n=O in . 

b 


Up, (cos kh \ ch B(b - y)cos @n,¥dy - Ak sin kh) + 
0 


b 
Vi Ba sh y,, h + Ole 5 ch y,, h) = 0 


‘ af adie: 
Un ( k cos kh\ sh B (6 — y)sin anydy + C,sin kh \+ 
5 


F >) On ( Dyr 8h Yh + out ch tnh ) =0, 
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7% 
Un (cos kh (cn B(b — y) dy'— Aok 8in jee (18) 

i : 
is obtained from which using 


Dd 
. és ' ch: 6(b-y)sin a nov dy \ sin a,oy cos a, ydy 


5 OS a og Se ee 
Ay La Ym2 th Ymod (13) 


; 1 


kigkh bth Bb m=1 (6? + ane) Tma oe Tmo? : 


(19) 


is given. The dispersion characteristics of the delay system as 
determined by Eq. (19) are given in graphic form for aifferent va- 
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lues of a/b, together with experimentally obtained points by De 
Grasse for two values of d/b (d/b = 1 and 0.33). They show good 
agreement. When applying the described delay structure in paramag~ 
netic travelling wave amplifiers, the slowing of group velocity 


el 
v: = Fpo is achieved by a decrease in the pass band of the delay. 


system which means that distance d between the posts and the narrow 
wall of the waveguide should be made small. The magnetic field uti- 
lization factor F can be expressed by the formula 


Sia Falta : : 

| nL a LS (23) 
(3 \(# H*) ds e . i 
F,, =<Ptela (24). 
is the matrix element of a vector spin operator S$ in the Dirou no- : 
tation for quantum transition at the signal frequency between the rt 
energy levels p and q in the paramagnetic crystal. It may be seen : 
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from it that in order to increase F in the amplifying direction, 


transitions should be used for which 


me <é. m° + m. 
x Z 


The effect of directional amplification is characterized by the 
coefficient of non-reciprocity 
band of the slow system, the 
from small values at its low-frequency end to 
Thus for a given value of 7, 


ratio R = al 
of amplification. Within the pass 
quantity $b changes 
po >>1 at the high frequency end. 


BY/? »which is called the 
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the 


law of variation of F within the passband can be determined. From 


the analysis of graphs 
~that although 8; and, 
region of pass-band -- 
may vary considerably, 
substantially constant, 


consequently, 


of F for various va 


lues of y it can be sham 
the phase velocity within the 
in which the group velocity varies little-- 
the factor F within these limits remains 

i.e. depends little 


on the phase velocity. 


Tt follows that the gain of the amplifier with the slow structure 


described is dependent not on 
creased group velocity in the system. 
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E.0. Schulz Du Bois, H.E.D. Scovil, 
3053; E.0. Schulz-Du Bois, H.E. D. 
System Techn, J, 1959, 38, 3553 J. 
31, 3, 681. 
SUBMITTED: February 22, 1961 
Fig. l. 
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AUTHORS: © _Snateynshleyger, V.B., Misezhnikov, G.S., and Afanasyev, 
O.A. : 


The efficiency of various pumping methods in travelling 
wave quantized paramagnetic amplifiers using a ruby 


Radiotekhnika i elektronika, v. 7, no. 5, 1962, 
874 - 879 


"xP: Various quanta gaps can be employed in three-level solid sta- 
te travelling wave masers, following the variant described by R.W. 

De Grasse et ali (Bell Syst. Tech. J., v. 38, no. 2, 1959, 305). a, 
The authors investigate the combination of pumping action on the & 
j-4 level with simultaneous action of auxiliary saturated microwave 
fields at two frequencies corresponding to 1-3 and 3-4 levels. For- 
mulas for the paramagnetic gain coefficient Gy» and inversion coef- 
ficient p in terms of tne slow-wave system length, wavelength in 

free space, group velocity retardation, magnetic decrement and pa- 
ranagnetic: absorption decrement are derived and discussed. Expres— 
sions ia p for the above mentioned energy levels are established. 
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The experimental verification of p = Gy/Ly, where Lyis the paramag- 
netic decrement in the absence of pumping action, is described. The 
comd structure uses pink ruby rods, and ferrites to absorb backward 
weaves. The results are shown in curves plotting p vs. concentration 
of chrome in the ruby at 2°K and 4.2°K, for V439 V4 + V54 and V4 4s 


plotting Gp VS. chrome content for Va4? at these temperatures. They 
_indicate the attraction of the V44 mode of operation which is possi- 


ble at 4.2°K. There are 3 figures and 1 table. 


SUBMITTED: August 21, 1961 
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SHTEYNSHLEYGER, V.B., MISEZHNIKOV, G.S. 


"Increase of efficiency of a traveling wave ruby maser." 


Report submitted to the Third Intl. Uonference on Quantum Electronics, 
Paris, France 11-15 Feb 1963 
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“laser. 


easenacr: This maser was 5 daneribed in ‘part 4 dass vious: a 
‘authors. The present. article gives the following characteristic of 


°2) the delay system, which is 115° mn in: “length,. located 
‘placed between the poles ‘of the. permarns:.t: mi t : 

: the poles” are used for accurate setting of: th 
“pumping cryostat. output” ‘waveguides: are fix 
‘found that the highest | coefficient of. inve 
pused for pumping. ~ At 22 Mc’ che. resulte it 
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‘TOPEC TAGS + paadope ter? waaeey: trav 
Stones Ay radte source 3C€273.: 


“ABSTRACT 1 “the ped gata Gea? Figs of 2E 
‘yadio astronomical observations at: the 8-cn. wavelength 1965 
| employed a traveling~wave. ‘ruby. imager. “witha Gx 3+ concentration of: 
=! about 0, 036%. Ruby Mérystais- ‘were: Yocated on ther: aide - of. ‘the tod 
| delay system. - Plates. of: an fees yceree Lycry 1 BE 
|-used. to absorb reflected: waves’: 
“| guby rods- ‘along the. ‘delay. system. 
A'| the metal cryostat which ensured. contin 
; war houe seviensating ‘the’ te eke 1 
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«land had a gain ‘of. 20. db: at ‘a passband: of 20. ‘Mc, Maser n ise tempe 
:) ature was less than. 15K. The. gain. could: be: increased to 35 db. by. 
“| pumping out the “helium. vapor ‘and lowering: ‘the be 

‘ito 2K, The maser. could be tuned within #5: Mee 
.| maser reduced radiometer. notse- below 15 db 
‘|4n front of the mixer to axclude heterodyn 
‘| and Fine’ tuning of the modulator, antenna, and matched: 
‘| spurfous modulation. below 0.5K,.- ‘Additional ecouy g 
/}.quired because of the. gate Properties- ‘and wide 
|-the entire. radiometer passband, ‘the. standing. 
-|was less than 1.06, and- radiometer sensitivity 
‘| tenfold. ‘Ata ‘time. ‘constant of 2:‘sec adi 
|'recorded a radio emission. flux of 540 
“| withthe: ‘TH: dager, recorded emission. 
-30.x 10 w/m2-cps, | Recotded-emisstonnfre Pp 
corresponding to-an. “equivalent brightnes tamperatur “of 
680 £27K.. The high sensitivity of the maser was. used. -to 
‘| detArmining the effective dimension: of Tauru i 
3 27 40. 05% “Orig. arts hagas: 
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| Nikulin, D. Yeo; Shteynshleyger, V- hs 6s sf 
| TITIEs Tnvestigation of the radio line of excited hydrogen at 5 cm wavelength, 
| using @ quantum paramagnetic amplifier 
SOURCE: AN SSSR. Doklady, v. 165, no. 2, 1965, 332-334 
astronomy|*felaxy, galactic nebula, line intensity, line width, 


ABSTRACT: ‘Since stars 
gen, a study of the excited-hydrogen radio line 
structure of the galaxy. The authors describe 
firmed the presence of such « line, plotting its 

_ | was made possible by. using @ traveling-wav 

_ | wavelength, operating at 4.2K, with gain o 
spectrograph used for the observation was & 
frequency conversion and contour analyzer. 
July). In the first the spectrum from the nebula was compared ye 
spectrum of. the earth's atmosphere and eralyzed: in the 5.5-Ms bend, and in the..." 
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second the comparison was with the radiation frem A-Cygni and the analysis in the 
3.5-Me band. Similar results were obtained in both cases. A pronounced increase 
in the radiation from the nebula was.cbserved in the 5765 Mc region. The redio- 

| line intensity at the maximum is est{mated at 3,6 2 0.5% of the continuous spec- 
‘lei: and the width at 504% intensity, is 1.2 0.3 Mc. ‘The aie of the earth's . 


atcsigica around the sun on the position wag also observed. authors thank 
+E. Khaykinj“Uu., Me Partyakty "ts Sarah" ho edghany, Yo. A: Rosen s+ 
» Yo Me Turevekly, Yo Pe Kosolapoy/ useful dioewssions ast 
help. This report-Vas presented ty V, Ae Rohe ators Orig. art. hast, & figures 
ASSOCIATION: none ae eee 
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i TITLE: A maser with a microcooler operating at 40°K 
t 
1 SOURCE: Radiotekhnika i elektronika, v. 11, no. 9, 1966, 1586-1588 


TOPIC TAGS: maser, waveguide 
ABS TRACT: 


ve 


t 

i 

Ls 

vo A ruby maser with a miniature closed-cycle cooler for operation 
ja at a temperature of 40°K is described (see Fig. 1). The resonator 

| head (1) is a silver-coated ruby in the form of a parallelepiped with : 
. ‘sapphire signal and pumping waveguides coupled to ordinary stainless~: 
is steel waveguides, The ResOnetOr is mounted between the poles of a 

| 

| 

i 


eee gee ee ce A CLR OLS 
. ‘ . z 
i 
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Fig. 1. Maser with microcooler 


1 - Resonator head; 2 - magnet; 3 - 
support; 4 - microcooler cold zone 


tight flange of signal waveguide; . } 


tube; 5 - contact reed; 6 - air- Fe 
7 - air-tight flange of pUBPAnE 
i 
t 


waveguide. 

1 

io 

= | 
7 j ‘ 
} i ‘ 
i ie ’ 
‘ t 
} ‘ 
i t 
1 { i 


miniature permanent magnet (2) rigidly attached to a support. (3) which 
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is maintained at normal temperature ( + 300° KX). A copper reed (5) 
“provides thermal contact between the cold zone (4) of the microcooler 
‘and the resonator head, 


| Total heat flux through the maser head is about Z w at 10 * mm Hg.: 


i By Separating the resonator head from the waveguides, this heat flux 
iis reduced to below 0.5 w. : 


| The ruby maser was operated at the 3-cm wavelength in the push- 
:pull mode. At a temperature of 40°K and with a chromium concentra- 
‘tion in the ruby of 0,1% the quantity (“G—1) af (G is the gain and af 
:is the bandwidth), which determines the bandwidth characteristic of 
‘the amplifier, reached 19 Mc, - ; 

;  °The observed dependence of gain on temperature (see Fig. 2) 
indicated that, with proper chromium concentration, variations in gain 
caused by changes in the microcooler temperature can be consider- i 


core Pd 


t 
ry 


i The measured noise temperature of the maser did not exceed 
i70°K, which was in agreement with the theory, Its amplitude char- 
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i ‘presence of a cw Signal and up to an input energy level of 1.5 x 1079 joule 


ain the presence of a pulse signal of low repetition rate. No irreversible 
- processes were observed, even in 


the presence of very strong pulse 
signals, . 


| 
! The maser was found to have 
| a narrower transmission band and : 
a higher noise temperature at 40°K : a 
is , than at liquid helium temperature, _ 

. | 1 0 55 40 45 50 55 60 65 1 However, these disadvantages are ' 
| 
| 
{ 
{ 
! 
i 


t 


offset by the economy and smaller. | 
size and weight of the maser, In 
Fig. 2. Temperature depend- addition, because of the relatively 
ence of maser gain low noise level, high reliability, 
i and physicochemical stability of 
the ruby crystal, the maser oper- 
ating at “40° K can often match the performance of other types of low- 


_— {noise amplifiers. Orig. art. has: 3 figures. (FSB: ve 2, noe ef 


Resonator temperature, °K 
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Flaneless combustion of gas in petroleum refinery tube furnaces. 
Azerb.neft.khoz. 39 no.9:35-38 S'60. (MIRA 13:10) 
(Gas as fuel) (Furnaces) (Petroleum refineries-— iquipment 


and supplies) 
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Line assembly of the movable parts of electric meters, Priborostroenie 
now4:21-23 Ap '63. (HIRA 1634) 
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"Medical Consultations. Technique of Vaccina- 
tion Against Tularemia," Prof E. Ye. Shteyn- 
shneyder, 1 p 


"Fel'sher i Akusher" No 5 


In reply to request by medical workers for in- 
formation on technique of vaccination against 
tularemia, author describes B. Ya. El'berts 
scarification method, using N. A. Gayskiy's 
strain and usual reactions to subject vaccina- 


tion. 
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Authors Zharnenkov, P. A., B. I. Liberov, D. K. Safaraliyev and 
G. M. Shteynshneyder 
ONT LEE TPIT BENIN 

Title Using goudron and its high-viscosity mixture with mazut 
as a fuel in petroleum refineries 

Periodical Energ. byul., 10, 10-20, 1955 

Abstract Because of mazut's value as a source of light petroleum 


products and lubricating oils, experiments have been 
undertaken in using goudron and some other liquid fuel 

as a mazut substitute. Certain data on the experimental 
use of goudron as a fuel in steam boiler furnaces was 
published in this journal, #2, 1954. The authors of 

this article discuss results of the experiment in burning 
goudron and its high-viscosity mixture with mazut in the 
tubular furnace of a refinery, and make positive deductions. 
Furnace sketch and 3 tables showing characteristics of 
goudron and goudron mixtures, effects on furnace, and 
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Pwo-stage fluorograshy. (MIRA 11:4) 


(FLUOROSCOPY, 
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Shortcomings of diagnosing lung diseases by fluorography; result of 
a retrospective study of fluorograms, Vest. rent. i rad. 33 no.6: 
28-31 N-O '58, (MIRA 12:1) 
(LUNG DISEASES, diag. 

fluorography, disadvantages (Rus )) 
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Some changes in the symptomatology of acute lung abscesses ; 
in recent years. Sov.emed. 23 noel:74-77 Ja '59- (MIRA 12:2) 
(LONGS, abscess 
sympt., variations (Bus)) 
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Method of outline determination of large-size sections vevhele 
finished dimensions. Trudy NBO sud.prom. 8 no.3:87-89 59. 
(MIRA 13:5) 


(Hulls (Naval architecture )) 
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Inspired work of Nosenko shipyard workers. Sudostroenie 27 
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(Kherson-- Shipbuilding) 
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SHTEYNTSAYG, K.Kho a. inzh. 


Technical conference on the epry Fa of labor-consuming 
processes and the elimination of ‘icult manual labor. 


Sudostroenie 27 no.11:77-78 N 'él. (MIRA 15:1) 
(Shipbuilding-~Congresses) 
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VASIL'YEV, Kirill Vasil'yevich; SHAPIRO, Il'ya Samuilovich; 


SHTEYNTSAYG, Kalman K 3 RAGAZINA, M.F., inzh., , 
ed. red.; ‘KINA, T.M., tekhn. red. 


[Air-are cutting of metals. P.A. Vachkov's. method for the , 
gas planing of steel ]Vozdushno-dugovaia rezka metallov. 
Gazovaia strozhka stali po metodu P.A.Vachkova. Moskva, 
Filial Vses. in-ta nauchn. i tekhn. informatsii, 1958. 13 p. 
(Peredovoi nauchno-tekhnicheskii i proizvodstvennyy opyt. 
Tema 12, No.M-58-70/7) (MIRA 16:3) 
(Electric metal cutting) (Gas welding and cutting) 
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AUTHOR: 
TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


121-7-7/26 
OBNOVLENSKTY, P.A., MUSYAKOV,L.A., SHTEYNTSAYG A. 0 «7 Sena: 
A Photoelectron Device for the Investigation of Small Grooves and 
Cavities, (Fotoelektronnoye ustroystvo dlya kontrolya glubiny 
malykh pazov i polostey, Russian) 

Stanki i Instrument, 1957, Vol 28, Nr 7, pp 19-21 (U.S.S.R.) 


The double microscope of V.P.LINNIK, member of the Academy, is 
lmown to be used for the investigation of surface quality as 
well as for measuring unevennesses of the surface from 1 to 60; 
and more. It can also be used for the investigation of grooves and 
cavities of a depth of up to 0,05-0,06 mm, in which case the 
groove must be sufficiently long, so that the beams can be re- 
flected from the groove bottom under an angle of 45°. The use of 
a photoelement makes it possible to oarry out measurements ob- 
jeotively and more rapidly. Besides, such a photoelectric de- 
vice may be used. for the automatic testing of various products. 
For the automatic determination of the amount of shift of the 
aperture image it is necessary, instead of the angle bisector 
of the microscope ocular, to use the edge of the untrans- 
parent roller blind and a photoelement. In the oase of the 
shifting of the aperture image with respect to the edge of the 
roller blind, the intensity of the light current upon the 
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A Photoelectron Device for the Investigation of Small Grooves and 
Cavities. 


photoelement changes. In order to restore its original value, the 
roller blind mst be shifted to the same extent as the aperture 
image. It is thus possible, from this shifting, to draw conolusions 
as to the deviations of the reflecting surface, which are pro- 
portional to one another. The derivation values of a reflecting 
surface can be evaluated on the basis of the change of light 
current intensity impining upon the photoelement; this methed is, 
however, characterized by a number of sources of errors which are 
detrimental to its accuracy. With the aid of 3 illustrations the 
construction and the operation of such devices is then described 
end explained in detail. On such automatically working devices 

it is possible to test and to sort out workpieces with an acouracy 
of up to 3 be 
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OBNOVLENSKIY, Petr Avenirovich; MUSYAKOV, Leonid Abramovich; SHTEYNTSAYG, 
Matvey Abramovich; KHOTILIN, Aleksandr. Iosifovich; PAPAZOV, 
Nikolay Fedorovich; TUCHKOVA, L.K., inzh., ved. red.; SOROKINA, 
T.M., tekhn, red. 


[Automatic control of a double microscope; Automatic device for 

checking rollers ]Avtomatizatsiia dvoinoge mikroskopa. Avtomat = 

dlia kontrolia valikoy. Moskva, Filial Vses. in-ta nauchn, i 

tekhn. informatsii, 1958. 13 p. (Peredovoi nauchno-tekhnicheskiy 

i profevodatvenny opyt. Tema 21. No.M-58~-140/5) (MIRA 16:3) 
(Microscope) (Electronic instruments) 
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Mechanized exchange of cars in cages, Gor.zhur. no.3:38-42 Mr 155, 


(Krivoy Rog--Hoisting machinery) 
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